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Introduction: An intranasal gel formulation of scopolamine (INSCOP) was developed for the treatment 
of Space Motion Sickness. The bioavailability and pharmacokinetics (PK) were evaluated under the Food 
and Drug Administration guidelines for clinical trials with an Investigative New Drug (IND) protocol. The 
aim of this project was to develop a PK model that can predict the relationship between plasma, saliva 
and urinary scopolamine concentrations using data collected from the IND clinical trials with INSCOP. 

Methods: Twelve healthy human subjects were administered three dose levels (0.1, 0.2 and 0.4 mg) of 
INSCOP. Serial blood, saliva and urine samples were collected between 5 min and 24 h after dosing and 
scopolamine concentrations were measured by using a validated LC-MS-MS assay. Pharmacokinetic 
Compartmental models, using actual dosing and sampling times, were built using Phoenix (version 1.2). 
Model selection was based on the likelihood ratio test on the difference of criteria (-2LL) and 
comparison of the quality of fit plots. 

Results: The best structural model for INSCOP (minimal -2LL= 502.8) was established (Figure 1). It 
consisted of one compartment each for plasma, saliva and urine, respectively, which were connected 
with linear transport processes except the nonlinear PK process from plasma to saliva compartment. 

The best-fit estimates of PK parameters from individual PK compartmental analysis and Population PK 
model analysis were shown in Tables 1 and 2, respectively. 

Conclusion: A population PK model that could predict population and individual PK of scopolamine in 
plasma, saliva and urine after dosing was developed and validated. Incorporating a non-linear transfer from 
plasma to saliva compartments resulted in a significantly improved model fitting. The model could be used 
to predict scopolamine plasma concentrations from salivary and urinary drug levels, allowing non-invasive 
therapeutic monitoring of scopolamine in space and other remote environments. 
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Figure 1. PK Structural Model for INSCOP 
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Table 1. PK Parameters Derived from Individual PK Model Analysis 
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Table 2. PK Parameters Derived from Population PK Modeling 



